SUMMARY Spectral analysis of EEG was conducted for 51 elderly delirious patients meeting the Diagnostic and Statistical Manual of Mental Disorders III (DSM-III) criteria and for 19 controls. As a whole group, and also when subdivided according to the type of delirium, severity of cognitive decline or the type ofcentral nervous system disease, delirious patients showed significant reductions of alpha percentage, increased theta and delta activity and slowing of the peak and mean frequencies and these changes were also obvious in individual recordings. The alpha percentage and various ratio parameters correlated significantly with Mini Mental State score, and delta percentage and mean frequency with the lengths of delirium and hospitalisation. The results indicate an association between spectral EEG changes and severity of cognitive deterioration in delirium.
Delirium is an organic mental disorder characterised by disorganisation of mental functioning due to widespread, temporary derangement of cerebral metabolism appearing symptomatically during the course of an underlying physical illness."-3 It features concurrent disorders of attention, perception, thinking, memory, psychomotor behaviour, and the sleepwaking cycle with fluctuations in depth, and often with delusions or hallucinations. 4 The aetiology of delirium is almost invariably multifactorial, often including a predisposing central nervous system (CNS) disease and one or more possible causative factors.56
In demented patients, a number of studies with routine and quantitative EEG have shown slowing of the mean occipital frequency and increased activity in the lower frequency bands with correlation to the degree of dementia, especially in Alzheimer's disease.7'2 In delirious patients, previous studies using routine EEG have also shown an increase ofslow wave activity and slowing and disruption of the normal alpha rhythm.5"3'4 As information concerning the possible correlations between the clinical symptoms (such as severity ofcognitive deterioration and type of delirium) and EEG changes in delirious patients is limited, we decided to study the spectral EEG changes in delirious elderly patients meeting the DSM-III EEG spectral analysis in delirium laboratory results. Seven of the delirious patients (14%) met the DSM-III criteria for primary degenerative or Alzheimertype (AD) dementia, but owing to the variability of the course of dementia they are rated as possible AD patients according to the NINCDS-ADRDA criteria.'" Thirty patients (59%) met the DSM-III criteria for multi-infarct dementia, two patients (4%) had Parkinson's disease and in 12 (23%) cases no apparent CNS disease could be found. In AD patients the most common triggering factor for delirium was infection (5 cases), and in patients with multi-infarct dementia a new stroke (10 cases) was often implicated as the putative aetiology for delirium. Metabolic disorders included one severe hyperthyroidism, one hepatic insufficiency and three severe hyperglycaemias with electrolyte disturbances. The individual aetiologies of delirium are listed in table 1 .
In order to compare quantitative EEG results in various subgroups of delirium, the patients were also grouped according to their cognitive performance (mild cognitive decline scoring from 21-24 in the MMS, moderate 11-20 and severe 0-10) and the type of delirium (1. the hyperactive variant of delirium, which is characterised by psychomotor overactivity, high alertness and enhanced tendency to psychosis; 2. the silent or hypoactive variant with reduced level of psychomotor activity and alertness and less pronounced psychotic symptoms; and 3. the mixed variant with features of both hypo-and hyperactive variants).'8 Spectral EEG method: For the delirious patients the EEG was performed on the first day after admission. The EEGs were recorded with 16-channel Siemens-Elema equipment with a time constant of 0-3 s and a high frequency limit of 70 Hz using the international 10-20 electrode placement system.'9 Verbal communication was used if necessary to maintain alertness of the subject. EEG *P < 0-05; tP < 0 01; $p < 0 001 (patients vs controls, 2-tailed t test). 36 However, no statistically significant differences in the EEG variables between the patients using neuroleptics and unmedicated patients were seen, which suggests that medication has not significantly affected our findings. The lack of age-correlations either in the delirious patients or controls is in line with the results ofCoben et al,37 but may be due to the limited age-span of our patients.
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Previous clinical and experimental reports suggest that subcortical white matter and thalamic lesions produce localised or lateralised delta activity, and bilateral lesions of the mesencephalic reticular formation produce generalised delta waves."3839 Delta waves in the EEG are the most common sign of either an important predisposing factor for delirium.F" In summarising our results we conclude that in aetiologically heterogeneous non-alcoholic delirium marked differences existed in the spectral EEG variables between delirious patients and controls, and these changes showed an association with cognitive deterioration. These differences were also seen in most individual cases particularly when our abnormality criteria were applied, suggesting that spectral EEG is of value in the diagnostic work-up of delirious patients. 
